Prior exposure to gonadotrophins prevents the subsequent antigonadotrophic actions of cloprostenol by a cyclic AMP-dependent mechanism in cultured human granulosa cells.
The antigonadotrophic action of a prostaglandin F2 alpha analogue, cloprostenol, has been investigated in human granulosa cells obtained from cycles stimulated for in-vitro fertilization and induced to secrete luteal quantities of progesterone by culture in serum-supplemented medium. Cells were exposed to conditions which may mimic those occurring in early pregnancy to establish the roles of human chorionic gonadotrophin (hCG) versus LH and that of cyclic AMP (cAMP) in the anti-gonadotrophic action of cloprostenol. When human granulosa cells were cultured in the absence of treatment for 3 days, exposure to cloprostenol had no effect on basal progesterone production but inhibited hCG-stimulated progesterone (60% decrease; P less than 0.01), hCG-stimulated cAMP (40% decrease; P less than 0.05) and the progesterone response to dibutyryl cAMP (dbcAMP; 70% decrease; P less than 0.01), suggesting pre- and post-cAMP sites of cloprostenol action. The inhibitory actions of cloprostenol were prevented when the granulosa cells were either continuously exposed to treatment from the start of culture or pre-exposed for 3 days to maximum concentrations of LH, hCG, dbcAMP or 8-bromo-cAMP. We conclude that prior exposure either in vivo or in vitro to LH or hCG prevents the subsequent antigonadotrophic action of cloprostenol via a cAMP-dependent mechanism. Prevention of the antigonadotrophic action of cloprostenol after exposure to hCG may be a mechanism through which CG prevents regression of the corpus luteum in early pregnancy, while the suppressive effect of LH pretreatment may account for the refractory response of the early corpus luteum to cloprostenol following the midcycle LH surge.